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Abstract of JP6174665 

PURPOSE:To specify elements and to calculate 
concentration accurately by performing 
deconvolution treatment using a detection- 
system device function and then correcting 
waveform distortion generated due to energy 
resolution of the detection system. 
CONSTITUTION:X rays are applied to a sample 
1 containing a contamination element and the 
fluorescent X rays which are generated from the 
sample 1 are detected by a semiconductor 
detector 2. Then, the measurement waveform of 
fluorescent X rays is input to a signal processor 
3. Then, based on the energy resolution of the 
detection system, the device function of detection 
system is prepared for each analysis element 
and deconvolution treatment is performed to the 
measurement waveform which is smoothed using 
it. Therefore, by compensating the waveform 
distortion due to the absorption of Be window of 
the semiconductor detector 2 which easily occurs 
especially in a light element and that generated 
due to energy resolution of the detection system, 
the light element is specified and the 
concentration is calculated accurately. 
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^s^-rsttfeic io 

$#SnfcgttX«|©811Jga«&k:*tLT, f«Mtt)88 
©B e Sit i^g^X«|©RiUSttiEf5ieSff ft5 

wfc&B \zn b TVfiHtmmmzHts. i xmmm 

m%m<o&v-zmzti}mn7*-9z&8itLit* 20 
x;mss«Ptib. zn^msKomiemzzr)*:? 

*?)imtmmMoft&-miifiikfrtfs.zzi 3 !> \z 
&ft®m\z&-3\,*x*tfe-rz?i%i7tm*:®%.-?z 1 1 

fefc. #£Lfc^t^*££K#«&jg©^§ag£;R 
*^j:st. ?5^ft5c:t^«f®fr5S[#JSig«w 

[fm®ffiifti»n 5f 

[000 13 

»K^< ff ft5 H t*iT€??>7C^«r^tBIT*. 
[000 2] 

mn> ¥m#-7u-kxiz&vm$i'gm^<7>mmw 
wanTv»*. £Ei*®3fcx»#flr#j£©(pTt>x*;p 40 
*#»!!®#x8!#flf#S;tt. i£«Bll©x*;v*fiua© 
x^? Mi/*»Brp**©-c. im©S±tffi@sn& 

%-0*mft&til% (SSD) KJ^T. #7C3f§H^ 
»S»3t©^S*«ftV>ft»lC> ttfftSSDSSE 

ifi3*sit^Tt. WAa«s^fRi!®jexii^ef^ 
[0 0 0 3] ±Rtim.xmftfiumzto^T. 

*©;^i> b)Vftfcm\t&BLim®o>h<D\Z)£'<T£ 

0. #e>n*g;w»hafc<5^. £fc*&§tr-*t 50 
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Afcf-f (2Kfl ; Ka+K0) . 3>7h>f8&©$ 
[0 0 0 4] 

[%^«ftt.t5i:t-^»S] «E*©X*;W^S® 

^e-^ts6se-^t©ias«±$aT?»?.^ 

7c5glC^V>T#»#^n-feXTJI*SnTV^l 0' at 
oras/cm 1 «T©J9S©i^Jtt®STS5. ^©SfStb 
T. &©<k?ftt>©;0<Wetl*. 

(1) K«I©5S£«$ (S*K» »fl*.tfNa©« 
-&0. 0 2Tfe*h Zn©«£©0. 4ICjf<Tl/2 
OtftS. e:©fcJ667C* (Na-Cl) TttSTCSfSi 
R-SS©7C«^??aL/Tfc. #en*S*^>hS 

(Kag)t«) l4S5ci!l<k0<S<ft«>. 

(2) ¥*4mtfigaftmte«. «tllSrtf»©i5* 

*KaH©RiR#£t;£. BPS, ii3^~10»m©B 
eStf***!-^ F?c^T©Si7nSraKai»©®JK 
©fc&mWUtftlD, C l%^±TKai®KJRro 

ft*. *l/TF7C^tC l7C^©ffl©7C*T 

(3) *»»^D-feX-CtttWttSI«ti#fcftO, 
S i^*:<J;5KaX^ h)UD?*izhl a~C 
©t-^^S-TS. -t-C-TS i fcf-*©#fii|I£-C# 

< R*T«»©X*W&Rfcft**i. C©¥trc 
»i1*&n*ll**>Mft , b*a<at>. *©«S*6iStt« 
©©BgSSttK ft«. 

[00053 *»Wtti:©±9ftA*#«LTftsnfc 
©««»ffl*ll*A<ffft5Ci««T#*5c«»«f*}* 
[0 0 0 6] 

[Hll£#ftfS&a©#gi] ttNBtt. 

©8fiw»s*je>5igi:. wiNtiaas 

a >&at*i8t, ^3>#Ua->g >&g5ft 

S#i6SISt, *>6fta7C*»«f*iST*S. 
[00 07] 

[ffffl] *»wc±nn. ttm^©gaH»sffl^Tr 

[00 08] 
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mmm etf> ®mzmvT*%w<D$mw\zo» 

[0 0 0 9] H3fcfc^T\ S 1*»&&S#*#£iA 

®<ntm\ mm&mm iznLxxmam^ti. u 

»l*5»*+a«*X«#¥»«*lfiS2 (SSD) 
lw±0«fflSn-5. r©¥*#«tijg§2l::tt, 

was 2 » & ta* $ nzttmmmtz mm&mms 

tt, Belg (-1 OwmJ?) tfgjgstvc^a. t**>\z 
m^fflags3rtttt. fet. 7ut>:/. *5<fctfA 

[0 0 10] COX*JMF»ia!«*X«»*f«* 
I/Io =exp {- (w/p) 

[0 0 13] Z.Z.TI/I0 «®JRfR&. (t/p(iBe 
©BSKfRft*, jtttBcOgK (1. 8 5g/c 
m 3 ) , Z«BeSS©JP$ C^HlOfim 1 tL,T 
gffl) 20 

[0014] ccr0ic^-ri-5t. 3?0A*$n&js 

C i ' =AI-'XC i 

[0016] z.<»nm&*nteoit&owmmzifi 

[0 0 17] *ltSSD~FET~^'J7>y~A/D 
g (deconvolatlon S&S) Sr^fffS. -Tftfr^SSD 

©2Kev<ox*;^sc^-r$x*^^tie~i 30 

OOeV, 6Ke VOX^*«ltC»tT0^l6«~ [ftl] 
15 0eV£:fcS. ★ 

Vl n2 

G (X) = — • e x p 

Wh J7 



[00 1 13 jt-r. »»s«t*trt(i4i wtuTx« 

2TfcfflfS. *Cff9*9&B3fc«XXtt0M£K 

[0 0 1 23 c©aaxB©««s»fc#u-r. «w 
rxsaFn&wt»»7 ! -^c*viT, @7c*©§tfx 

»x*;^««t?»Be«fcJ:5«W»4-r<5. WL 
tf-lO/imSCBeSTIt 0. 5 5KeV©X*;V 

^BTgftxBx^MWi 0 0 x»«sn. 2. sk 

eV©x:M^TS3fcX»X*;M £ ©»iR«0XK:fc 
•p-Z} (1) 

^aWfeik^T-^ro+^SO. 5 5KeV75>€>2. 5Ke 
V©X*;P*®#IC*fcS^>*JV©£;i!j£>h (C 
i ) IC**UT> ±ET?a^fcR««ft I / 1 0 (A i ) 

©>£&£fsgf % z.t\z£K)Be mxxmm-rz^z 
®ytxm*?>m (c 1 ' ) ^shets. 

[00 15] 

(2) 

t [0 0 1 83 £®fc»*»«OT*©**X«X*JWMI 

*«fc«ffl*©liBWR£iM8U COKBMttftfr> 
T¥Bfl*BS tlfcHfcBBfcB UTdec onvo l n t i on fl 

[00193 m%o%&mmt, xw^timm** 
m\zb-3tivz.w&G (x) Tiifcsn*. 

[00 20] 
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JICT, Xtt^>*^#^;Whtt#7C*©KaX^ 40 
2 h*««c»j6L&x***JMMI : C» »4/-f X* 
» : Ctt£& : Ett&7C*©S3tx«x^f MW>x* 

[0021] j^©£3fc¥Bfl^3ftfcwwH»fc 

MTCttl/T. ±G0tf9XNft«BBHftfcl/?deco 
nvolution ffla*ff»5. JWWSlfctt. M&ttBO* 
T. Fe. Ni, Zn)4ffiI^M*^«f7t*crt»C. E 
©flt£6. 39 8KeV, 7. 471KeV, 8. 63 
OKeVt^S (3) (4) fc,k0BBH»«:#» 
■5. ^l/rfcX** h;l*ft«M>e± 5 0 0 e V©«3ffl 50 



©SJgiS^tCft LTdeconvolo t i on $&a*fT&o TH 
<. deconvolution J&a©3ll&©jt£fiG a u s s - S 
e 1 de 

[0 0 2 2] TftbS, *(R©S6*X»©«»r-^*« 
IT, gBURG (X) ^STMS^ntSl^ifi^x- 

*ato©S£, 

0=IXG (X) (5) tUZ. 

[0 0 2 3] *Z.T. UteOWb"?-* I * 

I=0/G (X) (6) fc<J:9#©5. 

[0024] *l:r^>iKUa-v'3>J!!Bl/fc8. 

HS«]Sfc»LTWIMfc«»»l«ffa5. TOftSff 
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fto«&©Ma^&B. (H£»#©*tt© 

[0 0 2 5] jffl^iK^OSbr-i'ftt^x^gl 
ft. 0J*tf#<7XliSS£tfStiU ;i©6#7XBft©8 

[0 0 2 6] z (1, p) =£. h-exp {- 1 n 2 
(v-u) 8 /w» ] T*5. 
[0 0 2 7] ( j Lfc bT~ 7 fc*n«l*M0 § 
#*xWft©e-*x*;Mq£flutt. ilJ8x-*©£ 

ft» 6*U S 5 K*«Mlwtt3MWM«0 tft*££ 

*ftcncra»Tmft* ens. 

[0 0 2 8] SISiKiffllf-^fflSfc'tfWl/fc 

(i, p) tiSS£8[J&y (1) t©g8S=*»£SHBI 
»e (p) tUTKTOJ:5fc3MI'r*: 
e (p) =2 [z (I. p) -y (1) ] » 

z (i, p)=2i h-exp {- 1 n 2 (v -u) * 
/W } T<&£. 

[0029] (j fc-tn*n# «) c 

©iWKIfte (p) tfg/Mcft*"^ HP&ftp*. m 
(simplex ft) «J8V^HsWBKnUfi«ttor<b 
2:ftS. ft*. ¥#tfc®ftt>t>K:lll®$tfc (DEPS 

[0030] #»jp*jfifl^aaK:j:oT*JDfcs 

#2XWft©#«ifi#l;:3:}v>T. 

t &7t5ft© k a X«K- t SW*ttttl/TH 

>*tttfTH*U 7G«©kaX«K-*ffiftfc»*L, 

(SSStc*) tUTftjrr*. ft*. 
©ftV>fcr-£tt, IXlr-^K-*, A*y 
^^^hV-fXtLTftSl/TVK. 5fcK#5E»K 
»{£:l-«^7Xllft©fl9»S« (SSD 
**. #*XftftlC*fl,T±4w©tM-e«»"r*. E 

OgJ^-T*. 02 (a) fc, X*/W«*0. 4 1~ 
1. 5 2KeVtC*ft'53«3A*SnfcjlI^«[Jgx-3' 
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6 

*»ttfcft£m>TttEbfcft©i8l>fe»#7 s -**B 2 

(b) test. 5jjrafftf¥fflUtti&fi>H& 

ftfiST-*«02 (C) IC*f. JfcfcftWftd&XJfcM* 

^I6k:fiiaufc80fcss*«, ft«Hft*JHv>T5V 3 
>#'J a.- ->a >jaa U&ft©***** 8 -* S0 2 

(d) *6ic*UTiMra»»b»iicj:6e 
-tbm.nm.'mT—f&m (e> *r. 

[0 0 3 1] H2C* > r*aCSID©ai^«[»7 i -^t? 
B (02 (a) ) . Na. MgQ£-?MNttB*rft 
iff *Ofc»LT. *%?3t?*bfc2!E^il*SiEft©^»ifi 

[0 0 3 2] GC±©J:5ft. ^»«K±ntf, fcDfo 
Vt«7C*KtUS^SSD©Be«©R«fci5S[JgS 
#43 ±r»ffl»©X*;WftHIMBfc i 0 £C«tt»9» 

«#tB£«g A < ff ft 5 C t tfTS 5. 
[0 0 3 3] Sfc, B c ST© A-f Kn# -#>&©*§ 
SW». MfcfttoTltSBS i«6ft^®±^©5fc©K 
it) ft2*tjgjfc£nfc*&> Na-KaX^h^OSgfll 
ft?e*«*V®ttiBftftWCT'r«. -© 

(*2©*JfiM) HT. H47i5H6KJ:D. 

[0 0 3 4] *rWft©ttV»7?>j'W*fc»l/TXft 

5^>H©y-fXfil(MfcftBa. *fcft#tf5£*©ft* 

^T. £#^**to[ftffl*©8IW8»£lp«U £© 
SB Wft Sffl HTWWWM* n&ft&ft*lc*f UTde 
convolution^-* 3>#U a— ->a » jaSSffft^. 
[0 0 3 5] Vfrftfflafcitfdeconvolation JSatt. 

[0 0 3 6] '©«£. ^9>fKffffll^-jSS~l 0 

40 jBHtfc«m«a»tUT*»6n*. 

[0 0 3 7] *R©tt8K*tUTtt, 04tr^T7n- 
tfc«, ^«iBC*oT¥»ftffla (5^©S*#OT 

[0 0 3 8] *C#*Mfc#8f7C&£tCdeconvolution 

jaarfflv^gHHRSr^^rs. w»^ef% 

ISlDKaW Ml/©X*;M : <e«:*'fctLT± 5 0 0 
eV«H©Wfe«»lC»b. *BM*SffiHT. deconv 
50 olntion $aa£fift3. 
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[0 0 3 9] deconvolution 9m®<Dmfe&&Z.KL [0 0 4 3] 5£S*tttt¥ftfc$a8fc<ktfdeconvolal 
T» #J&#$r7tl!t©ft££fT =P©?7 >*Htt loo fflSt^^tWOH-** > hTitlS 1 0 ®ffl 



Qvointion mm^om&mmt^mmto^-m -r j^k. devolution sm*ff&toit»&*ijmk 

mm*ttl.Z£ommmmit®mznt3ioT. & 10 VOSiLX, *5£fpJ©<k5lc<leconvolution «S*ff&3 

*fC&^XH»(Dffl»®SSr**^C [0 0 4 5] 

(Jlttfl) *K«2«Mldtf!C!>«(*:«lC"3V>TH5»J: T^CtKAO. «ffl*OX***»*lBfcJ:0Si;* 

[0041] 05 (a) fcs»A*anfcwe***s< **it»©»*ira*ii«A<fT&3£fcj^#*. 

u as (b) \zsM&*m*mfcWB8LO>w&tim mmwaam 

tSU (c) (cdeconvolitln aaft©ll [01] *»WCJ:*55**Mt#8®*I 1 ©SOMCS* 

Jfeft^T-^fc^T. 05 (a) - (c) iCfcWTX* i0 t^D-^-K 

JHtotMtt. 6. 0 1~7. 13KeVT*D, 6. [02] »l©SUSWK:*l*5*#WS*-r0. 

3 9 8KeV©X*JWrtt«fcFe-Ka, 7. 0 5 7 [03] X*jk¥»ftg«%XHft«fgft*ii«?ft* 

KeV©X*;i^ft«KlFe-K|3©K-?#&*#fifc' 0. 

UTV>*. TfcfcS. A*Sn&affl©Wi*»TH« [04] *ftnic£«^£^ift©JR2©*)tM** 

*9>'KJS^^Tn©?v>^;l'"Cfe0~l 5 (c t T7n-?-v-b. 

s) TfcSCfcflL, (05 (a) ) . deconvolution ffi [05] S2©*JSWC*W , **#«** , f0. 

8ft©»£8»©Fe-Kafc«ST*?*>*Jl'©* [063 ®2©HJtWw*ltSAftWS^TFe7C*© 

■>> H4, ~2 0 0 (c t s) ifcoTHS (05 &S6. 

(c) ) . [^©KW] 

[0 0 4 2] 8!t)T0 5 (a) ~ (c) C5S-*\fc5C. 30 1 Kt* 

10 s atoms/cm 1 Wl/©WttfS*ffl«£T?t»K-2 2 ¥¥#&ttii§ 

©«E*Waic«BijTf#4. 3 fl^MSHS 



WWJW». 

[0040] wcc©K-^«»63aaw*Jwa-r*» 



[0 0 4 4] 06tedeconvolotion i5JI&0>8J)fci£^x 



©S»»C£0. ^xA-ttJgSM^f*. *l/t, deco 



(Fe5c» ©«#a«£:RafcJ8*TS*. 06 \Z* 



[03] 



2 



i 
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^§3^6 - 1 7 4 6 6 5 



[01] 



[02] 




Yes 



I 



No 



[05] 




041 (JB2 



IQ) <t>) <C) id) (8) 



6.01 keV 7.fekeV 



JHffSB (Q) 



Wfcas (b) 



»J5 
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I 



NO 



YES 
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1000 




10 



I0 I0 | 0 II , 0 I2 , 0 I3 
^fE&Sffiilg tatoms/cfn 2 ) 



I0 14 
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